The binary mixtures of cabontetrachloride with isobutylmethylketone and benzaldehyde were studied at 308.15 by measuring viscosities and densities. The derived and excess viscosities, activation energy of flow and Grunberg-Nissan parameters have been calculated. It was found that these parameters are satisfactorily used to predict the strength and nature of molecular interactions. It was found that the strength of interactions in the systems studied is in the following order :
Introduction
Compressibility which is a static properly and viscosity which is a transport property, are the most useful and important amongst the properties of the liquid. Attempts have been made to relate these properties to the strength of molecular interaction through various models [l] .
Excess thermodynamics parameters [2] [3] [4] and excess ultrasonic parameters [5] [6] [7] [8] ] have been used by various workers extensively in studying relative strength of intermolecular interaction in pure liquids and binary liquid mixtures. However, very few attempts [9] [10] have been made to study molecular interactions through viscosity data. This work attempts to describe the interactions from the result of viscosity measurements in binary mixtures of carbontetrachloride with benzaldehyde and isobutylmethylketone at 308.15K.
We know due to viscosity liquids exhibits resistance to flow. In laminar flow molecules flowing ahead must acquire a definite amount of energy. This energy is called the free energy of activation of flow per mole. In general, higher the free energy of activation of flow, moiré viscous is the liquid. However, other factors are also important.
Eyring [13] developed a simple theory of liquid. He suggested that the fundamental rate process for viscous flow in liquid is the migration of molecules from a lattice site into nearby hole from which it can then move to another site. Thus work is required to make the hole against the potential barrier due to the migration of molecules and the process is therefore analogous to chemical reaction proceeding through a transition state higher energy than the initial and final states. The absolute reaction-rate of Erying [14] and co-workers relates the viscosity to the energy needed for a molecule to overcome the attractive force field of its neighbours so that it can jump (flow).
In this present work attempts have made to describe the interaction from the results of viscosity measurement of the binary mixtures.
Formalism
Free energy of activation of flow (G) is the experimental measured value of the parameter P for the mixture and P i is the value of P for the ith pure liquid having X 1 mole fraction in the mixture.
Comparison of experimentally measured value of the parameter P for the mixture and P 1 is the value of P for the ith pure liquid having X 1 mole fraction in the mixture.
Where A, B and C are constants, determined by least square fit method. PE represents E E E , V and G η respectively for the system.
Method and methodology
The liquids carbontetrachloride (CCl 4 ), isobutylketone (IBMK) and benzaldehyde were of analytic grade (E-merek) and used as it was supplied. The densities and viscosities of these pure liquids were checked against the literature values published elsewhere [15] . The densities were measured using bicapillary pyknometer of 10cc capacity whereas the masses were measured by using electronic balance of sensitivity 0.001 gm. Viscosities were measured by Oswald's viscometer. The binary mixtures of the liquids were prepared according to normal process using mole fractions. Perusal of table 1 and 2 of both the systems indicate that the magnitude of the viscosities decreases in systems II and increases in system I at the same temperature as the concentration of CCl 4 increases. The magnitude of densities increases in both the systems with the increase in concentration of CCl 4 .
In order to study the relative interaction in above systems, we have made use of excess parameters The non-zero values of different excess parameters in both the systems of mixtures shown in the table 3 and 4 confirm the presence of specific interactions between the components of the mixtures. Attempts have been made by various workers [18, 19] to explain the nature and strength of such interactions on the basis of sign and magnitude of excess parameters. If strong interaction is present in a mixture then the molecules of the components come closer after mixing. This will cause a decrease in volume compared to what is expected for an ideal case, E V then will be negative. The excess volume E V , interactions in the systems. The perusal of the sign and magnitude of the excess volume parameter shows that the interaction in the systems follows the following order : 4 4 CCl IBMK CCl BD + > +
The negative deviation of E η for both the systems indicates that dispersive forces are primarily responsible for interaction [20] . Also the negative deviation of , V and G η by using least square fit method. The result has been given in table 5, 6 and 7. We found that our results are satisfactory by comparing the results of other workers [22] .
